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Abstract 
This study was carried out in Namık Kemal University, Agricultural Faculty, Field Crops Department application and 
research area with randomised split block desing with three replicoturn. In the study, it is aimed at determination of effects 
of diferrent 6 sowing densities (350 seed/m2, 400 seed/m2, 450 seed/m2, 500 seed/m2, 550 seed/m2, 600 seed/m2) and 6 
nitrogen doses ( 0 kg/da, 6 kg/da, 9 kg/da, 12 kg/da, 15 kg/da, 18 kg/da ) applications on yield and yield components in 
Karma-2000 triticale cultivar. 
The increases of sowing densities did not cause significant changes in averages of plant height, number of spikelets per 
spike, number of grains per spike, grain weight pers pike and harvest index. Although grain yield increased up to 550  
seed/m2 sowing density, after that has decreased. 
The averages of plant height, number of spikelets per spike, number of grains per spike, grain weight per spike, harvest 
index  and grain yield increased up to 12 kg/da nitrogen dose. 
In the result of study,  it can said that optimum sowing density and nitrogen dose shoud be 550 seed/m2 and 12 kg/da 
nitrogen dose for the highest triticale yield in Thrace ecological conditions. 
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1. Introduction 
It is obligatory that production should be made in marginal areas as well as in are that are productive and 
secure for food production which can meet the needs of the increasing world population [1]. Therefore, as 
well as in the areas where the cereal production is made heavily, the obligation to make production in 
marginal areas that are not favourable has drawn scientists into the studies to develop new plant species that 
have the capability of high adaptation. As a result of these studies, triticale that is the hybrid plant of wheat 
and rye was obtained. As well as with the quality of being non-selective of rye in terms of soil and climate 
and resistance against the harmful insects, triticale merges wheat’s yield and quality. 
Triticale, improved in the recent past, can be used as a substitute for wheat as an alternative in case of a 
potential famine [2]. Also, it overtops wheat in the production areas that are not convenient for wheat 
( especially high summer ranges, sandy shallow soils, in places which are a bit rainy or which diseases and 
harmful insects deeply harm) [3]. 
According to the results of some studies done in different places of the world, it is said that triticale 
indicates more superior values in terms of yield and some yield factors when compared with wheat. 
Researchers studying on triticale have got over considerably by researching yield, variety adaptation and 
quality features.  
In this study, different sowing frequencies’ and nitrogenous manure practices’ effects on the yield and 
yield factors of triticale were examined. 
2. Material and Method 
This research in which the species of Karma-2000 triticale was used was conducted in NKU Agricultural 
Faculty Field Crops Department Trial and Application Area (Türkiye). In the experiment established with 3 
repetitions according to the experimental design of divided parcels, randomized blocks were located, and six 
different sowing density was put in the main parcels while six different nitrogen dosages were placed lower 
parcels. Yield factors such as grain yield, plant height, spike length, spikelet number, grain number per spike, 
grain weight per spike and harvest index were examined. 
Table 1.  Average Values Concerning Plant Height and Significance Groups 
Sowing 
Density 
(seed/m2) 
Nitrogen Doses (kg/da) 
 
 
Average 
0 
128.96ad 
128.23a-e 
135.44a 
120.87efa 
127.75a-e 
124.75c-f 
127.67c 
6 
129.29a-d 
126.74b-f 
135.16a 
123.52def 
132.46abc 
130.14a-d 
129.55bc 
9 
131.33a-d 
128.08a-e 
131.14a-d 
134.03ab 
134.97a 
13o.59a-d 
131.69ab 
12 
134.20ab 
134.27ab 
135.52a 
132.37abc 
135.29a 
129.36a-d 
133.50a 
15 
134.29ab 
124.75c-f 
130.97ad 
119.20fg 
135.53a 
134.26ab 
129.83bc 
18 
130.55a-d 
113.88g 
131.61abc 
123.66def 
135.30a 
135.04c-f 
126.67c 
350 
400 
450 
500 
550 
600 
Average 
131.44 
125.99 
133.31 
125.61 
133.55 
129.02 
0.05                         Sowing Density:-      Nitrogen Doses: 3.178       Sowing Density x Nitrogen Doses: 7.824 
Table 2. Average Values Concerning Spike Length and Significance Groups 
Sowing 
Density 
(seed/m2) 
Nitrogen Doses (kg/da) 
 
 
Average 
0 6 9 12 15 18 
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350 
400 
450 
500 
550 
600 
Average 
12.64a-e 
11.52ef 
12.70a-e 
9.83a 
12.38b-e 
11.92def 
11.83d 
12.20b-f 
11.96c-f 
12.59a-e 
11.51ef 
12.10b-f 
12.22b-f 
12.10cd 
12.64a-e 
12.13b-f 
12.40b-e 
11.02fg 
12.70a-e 
12.35b-e 
12.20bcd 
13.10a-d 
13.78a 
13.17abc 
12.23b-f 
12.20b-f 
11.96c-f 
12.74a 
12.76a-d 
12.85a-d 
12.57a-e 
12.82a-d 
12.04c-f 
12.26b-e 
12.55abc 
12.15b-f 
12.79a-d 
13.28ab 
12.18b-f 
12.48b-e 
12.83a-d 
12.62ab 
12.58 
12.50 
12.78 
11.60 
12.32 
12.26 
0.05                         Sowing Density: -      Nitrogen Doses: 0.495         Sowing Density x Nitrogen Doses: 1.219 
Table 3. Average Values Concerning Spikelet Number and Significance Groups 
Sowing 
Density 
(seed/m2) 
Nitrogen Doses (kg/da) 
 
 
Average 
0 
31.40 
28.93 
32.00 
27.66 
31.33 
30.60 
30.32 
6 
31.06 
30.60 
32.33 
30.73 
31.46 
31.26 
31.24 
9 
30.20 
30.20 
32.00 
28.86 
31.20 
31.80 
30.71 
12 
31.60 
33.40 
32.73 
30.53 
30.60 
31.33 
31.70 
15 
30.26 
30.93 
32.80 
30.46 
32.66 
31.06 
31.36 
18 
28.40 
31.10 
33.66 
30.86 
30.20 
32.26 
31.08 
350 
400 
450 
500 
550 
600 
Average 
30.48 
30.86 
32.58 
29.85 
31.24 
31.38 
0.05                         Sowing Density: -           Nitrogen Doses: -             Sowing Density x Nitrogen Doses: - 
Table 4. Average Values Concerning Grain Number In The Spike and Significance Groups 
Sowing 
Density 
(seed/m2) 
Nitrogen Doses (kg/da) 
 
 
Average 
0 
63.13c-h 
56.86ghı 
62.46d-ı 
44.06k 
58.40f-ı 
62.26d-ı 
57.86 b 
6 
60.93e-ı 
56.73ghı 
68.00b-e 
59.93ıj 
63.33b-h 
59.46e-ı 
60.40 b 
9 
77.46a 
61.66e-ı 
62.86d-h 
57.13ghı 
59.93e-ı 
65.33b-g 
64.06 a 
12 
65.93b-f 
72.06ab 
71.80abc 
58.40f-ı 
61.53e-ı 
58.86f-ı 
64.76 a 
15 
70.53a-d 
62.33d-ı 
56.80ghı 
61.60e-ı 
54.93hıj 
56.33hı 
60.42 b 
18 
47.13jk 
63.00d-h 
60.86e-ı 
56.26hı 
60.17e-ı 
56.40hı 
57.30 b 
350 
400 
450 
500 
550 
600 
Average 
64.18 
62.11 
63.80 
55.23 
59.71 
59.77 
0.05                         Sowing Density:-    Nitrogen Doses: 3.599       Sowing Density x Nitrogen Doses:8.762 
Table 5. Average Values Concerning Grain Weight In The Spike and Significance Groups 
Sowing 
Density 
(seed/m2) 
Nitrogen Doses (kg/da) 
 
 
Average 
0 
2.40b-h 
2.22e-j 
2.71abc 
1.61jk 
2.34d-ı 
2.71abc 
2.34 ab 
6 
2.22e-j 
2.11h-k 
2.67b-d 
1.93jk 
2.50a-g 
2.07h-k 
2.25 b 
9 
2.78a 
2.59a-e 
2.32d-ı 
1.87jk 
2.10hk 
2.38c-h 
2.33 ab 
12 
2.75abc 
2.64a-d 
2.53a-f 
2.12ı-k 
2.39b-h 
2.19f-j 
2.44 a 
15 
2.65a-d 
2.15g-k 
2.19f-j 
2.40b-h 
2.08h-k 
2.22e-j 
2.28 b 
18 
1.79k 
2.18f-j 
2.00ıjk 
1.87jk 
2.10h-k 
1.99ıjk 
1.99 c 
350 
400 
450 
500 
550 
600 
Average 
2.42 
2.31 
2.41 
1.97 
2.25 
2.26 
0.05                         Sowing Density:-        Nitrogen Doses:0.151       Sowing Density x Nitrogen Doses:0.372 
Table 6. Average Values Concerning Harvest Index and Significance Groups 
Sowing 
Density 
Nitrogen Doses (kg/da) 
 
 
Average 
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(seed/m2) 0 
37.05bcd 
27.87q 
36.64b-e 
32.01j-o 
34.47d-j 
40.45a 
35.48b 
6 
31.88j-o 
36.69b-e 
36.34b-e 
33.27f-l 
34.13e-k 
30.48l-q 
33.80b 
9 
37.87b 
36.90b-e 
31.95j-o 
32.97h-m 
32.53j-n 
36.31b-e 
34.75ab 
12 
37.45bc 
35.77b-h 
35.85b-g 
34.72c-j 
32.21bcd 
33.12g-m 
35.69a 
15 
37.48b-ı 
33.17g-m 
36.08b-f 
41.45a 
32.76ı-m 
35.93b-g 
35.12a 
18 
28.99p-q 
29.43opq 
29.79n-q 
31.27k-p 
31.45b-j 
30.40m-q 
29.87c 
350 
400 
450 
500 
550 
600 
Average 
34.78 
33.87 
34.44 
33.02 
33.98 
34.61 
0.05                         Sowing Density:-      Nitrogen Doses:1.164       Sowing Density x Nitrogen Doses:2.866 
Table 7. Average Values Concerning Grain Yield and Significance Groups 
Sowing 
Density 
(seed/m2) 
Nitrogen Doses (kg/da) 
 
 
Average 
0 
536.53fg 
437.66qr 
549.60ef 
422.66rs 
527.26f-ı 
467.06nop 
490.13 cd 
6 
516.33g-k 
428.80rs 
582.53bcd 
444.46pqr 
591.60bc 
463.53opq 
504.54 b 
9 
420.93rs 
490.86k-n 
471.53mo 
517.40g-j 
552.13e-f 
53167fgh 
497.42 bc 
12 
503.60ı-l 
407.33stu 
572.33cde 
637.33a 
487.13l-o 
563.80de 
528.59 fg 
15 
507.86h-l 
392.93u 
605.66b 
440.33qr 
493.73jm 
475.13mo 
485.94 d 
18 
328.33v 
394.46tu 
505.73h-l 
461.93opq 
514.26g-k 
420.60rst 
437.55 e 
350 
400 
450 
500 
550 
600 
Average 
 
491.20  b 
425.34  d 
547.90  a 
540.56  c 
552.72  a 
486.97  b 
0.05                        Sowing Density:11.961    Nitrogen Doses:10.634     Sowing Density x Nitrogen Doses:26.183 
3. Conclusion 
When the sowing densities in question were examined, it was seen that the change in this character does 
not have any statistically significant affect on plant height, spike length, spikelet number, grain number per 
spike, grain weight per spike and harvest index. 550 seed/m2 sowing density in terms of plant height, 450 
seed/m2 density in terms of  spike length, spikelet number and grain number per spike, 350 seed/m2 density 
has the highest values in terms of grain weight per spike and harvest index. When examined in terms of 
nitrogen dose, it was determined that the change in nitrogen doses has a statistically profound effect on plant 
height, spike length, grain number per spike, grain weight per spike, harvest index and grain yield [4]-[6]. 
As nitrogen dose increased, yield until 12 kg/da nitrogen dose and increase in yield factors were observed, 
causing decrease in all the features where reaching over this dose was examined. When the sowing density 
and nitrogen doses are evaluated together, it can be said that 550 seed/m2 sowing density and 12 kg/da pure 
nitrogen dose application will be sufficient in order to reach the expected yield in the triticale manufacture 
under ecological conditions in which the research was done [7]-[9].  
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